Metallic nanoparticles for photonics and bio applications
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Noble metal nanoparticles have attracted considerable research interest due to their properties and applications related to size effects, which can be appropriately studied in the framework of nanophotonics and nanobiophotonics [1]. Metal nanoparticles such as silver, gold and copper can scatter optical light elastically with remarkable efficiency because of a collective resonance of the conduction electrons in the metal, i.e., the dipole plasmon resonance. Moreover, fluorescence emission of molecules, including biomolecules, can be modified by their interaction with metallic nanoparticles [2]. Since biological materials are prone to have a great amount of water, the understanding of the role played by metal nanoparticles in water solutions is very important. 

To be discussed in this presentation are recent results involving the characterization of the nonlinear refractive index of silver spheres in water in a non resonant femtosecond excitation regime [3]. Thermal and nonthermal contribution to the nonlinear properties of the samples were determined exploring a novel high sensitivity thermal managed eclipse Z-scan technique [4] with a 150fs pulsed Ti-Sapphire laser system at 800nm. The dependence of nonthermal third order nonlinear susceptibility of the colloid with the silver nanoparticles filling factor was described using the generalized Maxwell-Garnett model. Furthermore, we measured and analyzed the fluorescence behavior of the aminoacid Tryptophan in water solution with and without the same silver nanoparticles, excited by one, two and three photon processes. Fluorescence quenching was observed with one and two photon excitation. However, upon three-photon excitation, significant fluorescence enhancement was observed in the colloid. In this case excitation of the aminoacid is assisted by the nonlinear two-photon absorption of infrared light (800nm) by the silver nanoparticles [5]. 
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